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1. DESCRIPTION

1. DESCRIPTION

The S1F77B01 is a CMOS detector that runs at superlow consumption current 350nA (Typ.).

The detecting voltage can be selected in the range from 1.5V to 4.6V which is set to high accuracy +2.0% in
0.1V steps. The power voltage is allowable in the range of low voltage 0.9 to 5.5V.

This detector adopts a compact package, which is available in a compact mobile device.

2. FEATURES

e Superlow power consumption: 350nA (Vbb=3.0V, Typ.)
e Range of detecting voltage: 1.5t04.6V (in 0.1V steps)
e Accuracy of detecting voltage: +2.0%

e Hysteresis characteristics: 5.0% Typ.

e Temperature characteristics of detecting voltage:  +100 ppm/°C (Typ.)

e Output type: CMOS, Nch open drain
3. PACKAGE

SOT23 5pin

WCSP  4pin

4. APPLICATION

Microcomputer and logic circuit resetting
Battery checker

Level discriminator

Waveform rectifier circuit

Backup power switching circuit

Power failure detector

Overcurrent protection circuit
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5. BLOCK DIAGRAM

5. BLOCK DIAGRAM

@ CMOS output

o [
8 .
T ' ] vour
_ -

& T 1Vss
]

VDD
* T ' :I VouT
\\VREF L
. I_ . [l:l Vss

DS*
]

Note: SOT23 package product only; otherwise, a product with DS pin set to NC
The DS pin must be fixed to “LOW” outside the IC.

Delay circuit

@®Nch open drain output

Delay circuit
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6. SELECTION GUIDE

6. SELECTION GUIDE

a bcd e
a Package type
SOT23 5PIN “y”
WCSP 4PIN “B”
b Indicates a value that is ten times the detecting voltage.
c For CMOS output, delay 50ms “C”
For CMOS output, delay 100ms “‘D”
For CMOS output, delay 200ms ‘E”
For Nch open drain output, delay 50ms “L”
For Nch open drain output, delay 100ms “M”
For Nch open drain output, delay 200ms “N”
d Fixed to 0 in this IC.
e Taping form
TR type “OR”
7. PIN ASSIGNMENT
VDD VouTt
|§| |Z| VDD Vout
SOT23 5PIN WCSP 4PIN 38 i4i
Top View il 82
HEE DS  Vss
DS Vss NC
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8. MARKING

8. MARKING

SOT23 5PIN WCSP4PIN

.
GlelElelg [a][e]  : Product code [d ] ﬂ [2][5] - Poductcode

IEIIEI:LO’[Code |E|1|E| EI;Lotcode

CMOS
Vdet- Delay time 50ms | Delay time 100ms | Delay time 200ms
Option a a a
1.5V
1.6V
1.7V
1.8V
1.9V
2.0V
2.1V
2.2V
2.3V
2.4V
2.5V
2.6V
2.7V
2.8V
2.9V
3.0V
3.1V
3.2V
3.3V
3.4V
3.5V
3.6V
3.7V
3.8V
3.9V
4.0V
4.1V
4.2V
4.3V
4.4V
4.5V
4.6V

Top View
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9. MARKING

9. MARKING

SOT23 5PIN

WCSP4PIN

Top View

o] o] <lfel e

2l

M = o

: Product code

EIEI : Lot code

Nch open drain

3 4
III il IEI IEI : Product code

BB IEI:Lotcode
1 2

Vdet-
Option

Delay time 50ms

Delay time 100ms

Delay time 200ms

a

a

a

1.5V

1.6V

1.7V

1.8V

1.9v

2.0V

2.1V

2.2V

2.3V

2.4V

2.5V

2.6V

2.7V

2.8V

2.9V

3.0V

3.1V

3.2V

3.3V

3.4V

3.5V

3.6V

3.7V

3.8V

3.9V

4.0V

4.1V

4.2V

4.3V

4.4V

4.5V

4.6V

cle|lo|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|a|lc|lc|c|c | |m|m|m|m|m

D [T O T Z [ I X = T IO [T {Im T IOl 13> |io |io N |0 lon I flwo IN |I= [lo i |ioo 1N o flon |

cle|lo|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|a|lc|lc|c|c | |m|m|m|m|m

A0 |TIZIEIrR|«|T|IO|IMMOO|W|(>|lo|lw|N|o|ja|d|w(N|[m|lO|lo|w|N|o|0|T

cloe|lo|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|la|a|lc|lc|c|c | |m|m|m|m|m

NIDON VN ZIZ I XRI<IITI@ITmMIO Ol @I > ol Nl ool &l w[ N = ol || N| o vl

S1F77B01 Technical Manual (Rev.1.3)

EPSON



10. PIN DESCRIPTION

10. PIN DESCRIPTION

For SOT-23-5
Pin No. Pin Name Function
1 DS Fixed to “LOW”.
2 Vss GND pin.
3 NC No connection
4 Vout Voltage detection output pin
5 VDD Power input pin
For WCSP
Pin No. Pin Name Function
1 DS Fixed to “LOW".
2 Vss GND pin.
3 VDD Voltage output pin
4 VouTt Power detection output pin

11. ABSOLUTE MAXIMUM RATINGS

(Ta=25°C RL =00 unless otherwise specified)

Item Symbol Rating Unit
Power voltage VDD-VsS 7.0 V
Nch open drain output Vss-0.3V to 7.0
Output volt VouTt \Y
HIPUEVOTRAG® [0S output Vss-0.3V to VDD+0.3V
Output current lout 20 mA
o SOT23 300 mwW
Allowable dissipation Pb WCSP 100 Y
Guaranteed operating temperature range Topr -40 to +85 °C
Storage temperature range Tstg -40 to +125 °C

Note: To stabilize the | C, insert the decoupling capacitor between Vb and Vss.
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12. TIMING CHARTS AND RECOMMENDED CIRCUIT DIAGRAMS

12. TIMING CHARTS AND RECOMMENDED CIRCUIT DIAGRAMS

®CMOS

1 1
Release voltagex ! !

VDET+
Power .
Detecting voltage
voltage
VDET-
VDD
Min. operating
voltage
Vss
Output
voltage
@®Nch open drain
Release voltage
VDET+
Power .
Detecting voltage
voltage
VDET-
VDD
Min. operating
voltage
Vss
Output
voltage

Hysteresis width

DS

VDD

Vss

VouTt

o

N\

td

\ 4

Hysteresis width

Recommended circuit diagram

DS

VDD

Vss

R
470kQ

Vout

N\

td

Y

o

Recommended circuit diagram
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13. ELECTRICAL CHARACTERISTICS, DELAY CIRCUIT BUILT-IN PRODUCTS

13. ELECTRICAL CHARACTERISTICS, DELAY CIRCUIT BUILT-IN PRODUCTS

(1) CMOS output

(Ta=25°C RL =00 unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
Detecting voltage VDET- — VDET-(S)x0.98| VDET-(S) |VDET-(S)x1.02] V
Hysteresis width VHYS VHYS=(VDET+)-(VDET-) VDET-*0.03 | VDET-*0.05 | VDET-*0.07 \

VbD=2.5V, VDET-(S)=1.5V — 350 700
Consumption current 1| Iss1 VbD=3.7V, VDET-(S)=2.7V — 350 700 nA
VDD=5.5V, VDET-(S)=4.6V — 350 700
VbD=1.3V, VDET-(S)=1.5V — 280 560
Consumption current 2| 1ss2 VDD=2.5V, VDET-(S)=2.7V — 280 560 nA
VDD=4.4V, VDET-(S)=4.6V — 280 560
Max. operating voltage| VDDH — — — 5.5 V
Min. operating voltage | VDDL — 0.9 — — V
[Nch] VbD=0.9V, Vbs=0.5V 0.2 0.8 1.5
IoUTN \VDD<VDET. VbD=1.2V, VDs=0.5V 1.0 2.2 3.5
VbD=2.4V, VDs=0.5V 5.5 6.8 8.1
VDD=3.0V,
Output current VDs=VDD-0.5V 25 4.5 7.0 mA
[Pch] VDD=4.0V,
loute VDD>VDET- VDs=VDD-0.5V 4.5 6.2 8.0
VDD=5.5V,
VDs=VDD-0.5V 6.5 8.2 9.8
td=50ms 425 50 57.5
Delay time td td=100ms 85 100 115 ms
td=200ms 170 200 230
Response time tPHL Vob: (VDET-(S))+1.0V ===> 0.9V — — 80 us
Detecting voltage
temperature AVDET -40°C Topt 85°C — +100 — ppm/°C
- ATopt
coefficient
(2) Nch open drain output
(Ta=25°C RL =00 unless otherwise specified)

Item Symbol Conditions Min. Typ. Max. Unit
Detecting voltage VDET- — VDET-(S)x0.98| VDET-(S) | VDET{(S)x1.02 V
Hysteresis width VHYS VHYS=(VDET+)-(VDET-) VDET-*0.03 | VDET-*0.05 | VDET-*0.07 V

VDD=2.5V, VDET-(S)=1.5V — 350 700
Consumption current 1|  Iss1 VbD=3.7V, VDET-(S)=2.7V — 350 700 nA
VDD=5.5V, VDET-(S)=4.6V — 350 700
VDbD=1.3V, VDET-(S)=1.5V — 280 560
Consumption current 2| Iss2 VDD=2.5V, VDET(S)=2.7V — 280 560 nA
VDD=4.4V, VDET-(S)=4.6V — 280 560
Max. operating voltage| VDDH — — — 5.5 V
Min. operating voltage | VDDL — 0.9 — — V
Vbp=0.9V, Vbs=0.5V 0.2 0.8 1.5
23:53: ourrent o | toum |, I Vop=1.2v, Vos=0.6v 1.0 22 35 mA
VDD=2.4V, VDs=0.5V 5.5 6.8 8.1
Leak currer?t of output ILEAK VDD=5.5V,VDs=5.5V — — 0.1 pA
transistor
td=50ms 425 50 57.5
Delay time td td=100ms 85 100 115 ms
{d=200ms 170 200 230
Response time tpHL | VDD: (VDET-(S))+1.0V ===> 0.9V — — 80 us
Detecting voltage
temperature AVDET -40°C Topt 85°C — +100 — ppm/°C
. ATopt
coefficient
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14. CHARACTERISTIC MEASURING CIRCUITS

14. CHARACTERISTIC MEASURING CIRCUITS

VDET-, VHYS, tPLH, td

5V
Note: No pull-up resistor for
CMOS output
470kQ
VDD VouT A: When f?xed to DS="LOW”
B: When fixed to DS="HIGH”
voplA B
T Vss DS
A
. *
Fig.1
Issi, Iss2
@ VoD vour |
voo_|A
/‘- Vss, DS
Fig.2 -
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14. CHARACTERISTIC MEASURING CIRCUITS

louT Nch, ILEAK

VDD Vout @
VDD VDS
7_Z Vss, DS —é
Fig.3
louTt Pch
Voo VouTt
VDD ZZ Vss, DS
Fig.4
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14. CHARACTERISTIC MEASURING CIRCUITS

@ Description of tPHL

Input: VDD

VDD=VDET+ +1.0V
*3

VoD=0.9V e

Output: VouTt
tPHL
VDD=VDET+ +1.0V ———— |
VouT=VDD(0.9V) 50%

Vss

*3: VDET+ indicates the actual release voltage. VDET+=VDET-%1.05 (Typ.)

(1) For CMOS output
tPHL provides the timeframe ranging from a time when the pulse voltage (VDeET+)+1.0V — 0.9V is
applied to VDD, to atime when the output voltage reaches Vbp/2.

(2) Nch open drain output
tPHL provides the timeframe ranging from a time when the pulse voltage (VDET+)+1.0V — 0.9V is
applied to VDD, to atime when the output voltage reaches Vbp/2.
The output pinis pulled up with 470kQ resistance and VDD power for measurement.

@ Description of td

Input: VbD
Vbb=VDET+ +1.0V_

VbD=0.9V --—---—— -

td

Output: VouTt

VoUT=100 % === e e e e o -

Vss

(1) For CMOS output
td provides the timeframe ranging from a time when the pulse voltage 0.9V — (VDET+)+1.0V is
applied to VDD, to atime when the output voltage reaches Vbp/2.

(2) For Nch open drain output
td provides the timeframe ranging from a time when the pulse voltage 0.9V — (VDET+)+1.0V is
applied to VDD, to atime when the output voltage reaches Vbp/2.
The output pinis pulled up with 470kQ resistance and VDD power for measurement.

S1F77B01 Technical Manual (Rev.1.3) EPSON 11



15. DIMENSIONS

15. DIMENSIONS

SOT23 5PIN
I
A i, P
= _:’;?’ ﬁ A
v oY
5PIN 4PIN } }
|_| |_| 4 i i
X | |
| |
1 2% %
T 0 ‘ vl vl
A
1PIN 3PIN
< D >
2.40
12 1.00
0.95
bi 0.80
| b
A 4
% 3
4 |
_A A
< <l
.
oL LT e
Dimention In Millmeters
Symbol -
Min. Nom. Max.
D — 2.9 —
E — 1.6 —
AMax. — — 1.40
AL 0 — 0.15
Ae — 1.1 —
el — 0.95 —
lo 0.3 — 0.5
C 0.1 — 0.26
L 0.2 — 0.6
L1 — 0.6 —
HE — 2.8 —
y — — 0.1
1=1mm
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15. DIMENSIONS

WCSP4PIN
Top View
E
INDEX —+— = mmmmm - A
A1 CORNER \IL

AN
<
<
3 — _
<
AL s
Bottom View
e
SE
B Q /é_/ [Unit: mm]
a) - - -
@y 7] Symbol . Dimention In Millmeters
[N Min. Nom. Max.
©f D 0.82 0.92 1.02
E 0.82 0.92 1.02
A A — — 0.67
A1 0.18 0.21 0.24
A2 — 0.40 —
2 1 el — 0.50 —
2 el — 0.50 —
b CD >< M A1 CORNER e3 — 0.71 —
b 0.23 0.26 0.29
X — — 0.08
y — — 0.05
Sb — 0.25 —_
SE — 0.25 —_
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16. CHARACTERISTIC EXAMPLE

16. CHARACTERISTIC EXAMPLE

(1) Detecting voltage

(2) Release voltage

S1F77B01Y27000R S1F77B01Y27000R
7 7
6 6
5 5 |
> 4 f = 4
= =
3 e 3
> 3 S 3°r
2 2 |
1 1 -
0 0 .
0 2 4 6 0 2 4 6
VbD[V] VpD[V]
(3) Hysteresis width
S1F77B01Y27000R
7
6 I /
5
% 4
S 3t
2 -
1 -
0
0 2 4 6
VpD[V]
(4) Consumption current
S1F77B01Y15000R S1F77B01Y27000R
700 450
600 | 400
350 A
500 |
300 |
— 400 | - i
g / g 250
E 300 /\/ 2 200
/ 100 |
100 50 |
0 0
1 2 3 4 6 0 1 2 3 4 5 6
VbD[V] VbD[V]
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16. CHARACTERISTIC EXAMPLE

(5) Nch output current Vbs=0.5V (CMQOS) (6) Pch output current Vbs=0.5V (CMOS)
S1F77B01Y27000R S1F77B01Y27000R
0.6 20.00
— 1800 |
05 16.00 /——
04 | 14.00
g ng.OO -
£03 | = 1000 [
3 3 800 |
0.2 / 6.00 |
o1 4.00
200 |
0 0.00
0 0.2 0.4 0.6 08 1 0.00 1.00 2.00 3.00
Vop[V] Vbs[V]
(7) Delay time (100ms) (8) Response time
S1F77B01Y27000R S1F77B01Y27000R
Tek STOP | —— Tel.< ST(?P z : A 204V
H Al 20.0mV . @ 140V
@: —60.0mv : A 40.0us
4 Al 104ms H @ 38.5uS
@: 40.0us : : H
+ E pr
1
. +
DZ
B L - :
Chz| 2.00v§ m20.0ms A/ ChZEI :2.s4v cm’W’m_M’m AL Ch1 X 1.96V 17 )an 2006
EE 100V S 1451_Ag:r 2006 [79.3200ps | 20:31:55

(9) Characteristics between detecting voltage and ambient temperature

S1F77B01M15000R
1.550

11530 -

1510 r

1490 /1

Detecting VDET-[V]

g

~

3

o
T

1.450

-50 -25 0 25 50 75 100
Temperature[°C]

* Ta=25°C unless otherwise specified
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